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This application claims a priority based on Japanese 
5 Patent Applications No . 2000 - 4873 and No . 20 0 1 - 2 69 7 filed 
on January 13, 2000, and January 10, 2001, the entire 
contents of which are incorporated herein by reference 
for all purposes . 

10 BACKGROUND OF THE INVENTION 

TECHNICAL FIELD 

The present invention relates to an interface device 
and an information processing system provided therewith. 
The interface device establishes an interface between a 
CPU and an external unit such as a PC card. 
BACKGROUND ARTS 

As one kind of external units of a computer, there 
is known a card of the PCMCIA (Personal Computer Memory 
Card International Association) standard (hereinafer 
referred to as a PC card). As examples of the PC card, 
there are given a memory card incorporating a memory 
therein and various kinds of i/o cards which function as 
input/output interfaces. Further examples of such I/o 
cards include a modem card and a SCSI card. 

As one of various kinds of signals outputted from 
such PC cards there is a wait signal (WAIT). The PC card 
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functions such that it asserts such wait signal in the 
case that the bus cycle is desired to be extended by 
delaying the termination of the access cycle when it is 
accessed by CPU and the like. 

However, it is usual that when the PC card asserts 
a wait signal, the PC card occupies the bus of the system 
during the assertion. Therefore, where the PC card 
continues to assert the wait signal due to a failure or 
other reasons, the bus of the system is kept occupied by 
the PC card. As a result, the system becomes frozen, 
DISCLOSURE OF THE INVENTION 

An object of the present invention is to prevent 
freezing of an information processing system caused by 
occupation of a system bus when a wait signal is kept 
asserted . 

The interface device according to the present 
invention is a device that establishes an interface 
between a CPU and an external unit such as a PC card. 

The interface device according to the present 
invention 

is provided with a timer portion, a mask portion and an 
interrupt generating portion. The timer portion operates 
such that when it detects that a wait signal (WAIT) 
outputted from the external unit has been kept asserted 
for more than a predetermined period of time, it asserts 
a mask signal (MASK) . The mask portion operates such that 



when the MASK signal is asserted, it masks the WAIT signal 
and outputs the wait signal to the CPU, Further, the 
interrupt portion operates such that when the mask signal 
is asserted, it issues an interrupt signal to the CPU. 

Further, the information processing system 
according. to the present invention is provided with a CPU 
and an interface device for establishing- an interface 
between the CPU and an external unit. Further, the 
interface device operates such that when it detects that 
a wait signal outputted from the external unit has been 
asserted for more than a predetermined period of time, 
it outputs a negated wait signal to the CPU and 
simultaneously therewith, it issues an interrupt signal 
to the CPU, 

In the above case, the interface device may be so 
constructed that it is provided with a timer portion, a 
mask portion and an interrupt -controlling portion. The 
timer portion is activated when a wait signal outputted 
from the external unit is asserted and asserts a mask 
signal when the wait signal continues to be asserted for 
more than a predetermined period of time; the mask portion 
masks the wait signal and outputs a mask signal to the 
CPU when the mask signal is asserted; and the interrupt 
portion may be so formed that when the mask signal is 
asserted, it issues an interrupt signal to the CPU, 

Further , the CPU may be so formed that when it detects 



an interrupt signal, it performs a recovering process of 
the external unit. 

BRIEF DESCRPTION OF THE DRAWINGS 
Fig.l is a diagram showing a configuration of an 
information processing system according to the present 
invention; 

Fig. 2 is a diagram showing an internal structure of 
a PC card interface portion 120; and 

Fig. 3 is a diagram Illustrating connection between 
a PC card interface portion and a PC. 

BEST MODE FOR CARRYING OUT THE INVENTION 

An embodiment of the present invention will now be 
described in detail with reference to the accompanying 
drawings - 

Fig.l shows a configuration of an information 
processing system to which the present invention is 
applied. The information processing system functions , for 
example, as an entertainment apparatus for carrying out 
a video game and the like. 

As shown in Fig . l , the information processing system 
10 comprises a CPU 100 , a memory 110 and a PC card interface 
portion 120 which each are connected to a bus 140. Further, 
the PC card interface portion 120 is connected with a PC 
card 130. Fig. 1 shows a state in which the PC card 130 
is connected to the PC card interface portion 120. The 
connection of the PC card 130 to the PC card interface 



portion 120 is made removable as shown in Fig. 3. 

Further, as shown in Fig. 3, the PC card 130 is 
constructed in the form of a card. It is provided with 
a connector portion 131 to be connected to the PC card 
interface portion 120 at one end thereof. In the PC card, 
circuit elements suitable for application of each card 
as described hereinbefore are incorporated therein. For 
example, there are incorporated within the PC card such 
circuit elements as a memory, an input/output interface 
circuit, a magnetic recording device , a wire communication 
device, a radio communication device, a receiver such as 
a radio and a storage device containing the contents of 
a dictionary or the like. 

The CPU 100 controls the information processing 
system 10 in its entireties by executing program stored 
in the memory 110. Further, if necessary, the CPU 100 makes 
access to the PC card 130 through the PC card interface 
portion 120 . 

The PC card interface portion 120 is a circuit for 
establishing an interface so as to allow the CPU 100 to 
make an access to the PC card 130 for such as reading and 
writing. As shown in Fig. 2, the PC card interface portion 

120 comprises a circuit portion for performing signal 
processing and signal transmission, a connector portion 

121 for establishing connection to the PC card 130 and 
a connecting portion 123 for establishing connection to 
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the bus 140. The circuit portion is realized in the form 
of a semiconductor integrated circuit, more concretely, 
in the form of LSI (Large-scale integration). 

Next, the PC card interface portion 120 will be 
described in more detail with reference to Figs. 2 and 
3 . 

Fig. 2 is a diagram showing the internal 
configuration of the PC card interface portion 120. As 
shown in Fig. 2 # the PC card interface portion 120 is 
provided, as the circuit portion described above, with 
a wait signal control block 200, an interrupt control 
block/card status register 210 and an access mode control 
block 220- Further, there are provided signal wirings 230 
and 240 for the transmission of addresses and data, 
respectively, between the bus 140 and the PC card 130. 

Further, the PC card interface portion 120 is 
provided with the connector portion 121 to be connected 
to a connector portion 131 {refer to Fig. 3) of the PC card 
130 and the connecting portion 123 to be connected to the 
bus 140 (refer to Fig. 1) . As shown in Fig. 3 , the connector 
portion 121 has a plurality of pins 1211. The pins 1211 
are assigned for a PC card status signal (CARD STATUS), 
a PC card control signal (CARD CONTROL ) , a wait signal 
(WAIT IN), an address signal (ADDRESS OUT) and a data 
signal (DATA CARD) from the PC card 130, respectively. 
Further, the connector portion 121 is arranged at the 



bottom of a card slot 122 for accommodat ing the PC card 
130 . 

Further , the connecting portion 123 is provided with 
a plurality of terminals which are also assigned for a 
wait signal (WAIT OUT), an interrupt signal (INT), a PC 
card control signal (CONTROL) sent from the bus 140, an 
address signal (ADDRESS IN) sent from the information 
processing system, and a data host signal (DATA HOST) to 
be transmitted between the connecting portion 123 and the 
bus 140 . 

The interrupt control block/card status register 
210 controls an interruption to the CPU 100 and also 
indicates the status of the PC card 130. In other words, 
the register 210 functions as an interrupt - controlling 
portion. To this register 210 are inputted the PC card 
status signals (CARD STATUS) outputted from the PC card 
130* The PC card status signals (CARD STATUS) are signals 
indicating the status of the PC card 130. Examples thereof 
include an interrupt request signal (INTR#) and a card 
detecting signal (CD1#, CD2#). It should be noted that 
the marking *#" added to the end of each of the signal 
names indicates that the signal concerned is active low. 

The access mode control block 220 controls an access 
from the CPU 100 to the PC card 130. This block 220 outputs 
a PC card control signal (CARD CONTROL) for controlling 
access to the PC card 130. Examples of the PC card control 



signals include card enable signals (CE1#, CE2#) , a write 
enable signal (WE#), an output enable signal (OE#), an 
I/O read signal <IORD#), an I/O write signal (IOWR#) and 
a reset signal (RESET) . 

The wait signal control block 200 comprises a timer 
portion 201 and a mask portion 202, wherein, if necessary, 
the block 200 masks the wait signal (WAIT IN) outputted 
from the PC card 130 and outputs it to the CPU 100. 

To the timer portion 201 is inputted a wait signal 
(WAIT#) outputted from the PC card 130. Further, the timer 
portion 201 outputs a wait mask signal to the mask portion 
202- It is noted that the wait signal is an active low 
signal and the wait mask signal is an active high signal . 

When the wait signal is asserted, the timer portion 
201 starts its time measuring operation and in case where 
the wait signal continues to be asserted even after a lapse 
of a predetermined period of time, it asserts a wait mask 
signal. In this case, when the wait signal is negated prior 
to the lapse of the predetermined period of time, the timer 
portion 201 stops its time measuring operation . Then, when 
the wait signal is asserted again, the timer portion 201 
starts its time measuring operation from the beginning. 
The predetermined period of time for regulating the timing 
of asserting the wait mask signal is selected to a suitable 
value depending on the mounting condition of the system. 
Note that the asserted wait mask signal can be negated, 
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for example, when the CPU 100 makes an access to a 
predetermined register. Further, the operation of the 
timer portion 201 can also be "enabled/disabled" when the 
CPU 100 makes an access to a predetermined register. 

The mask portion 202 masks the wait signal (WAIT#) 
outputted from the PC card 130 according to a wait mask 
signal outputted from the timer portion 201 and outputs 
it to the CPU 100. In this case, the mask portion 202 is 
formed of an OR circuit with 2 input terminals such that 
the wait signal from the PC card 130 is inputted to one 
of the 2 input terminals of the OR circuit and the wait 
mask signal from the timer portion 201 is inputted to the 
other input terminal of the OR circuit. That is, when the 
wait mask signal goes to a high level ("1"), the high-level 
wait signal (negated wait signal) is outputted to the CPU 
100 irrespective of the wait signal outputted from the 
PC card 130. 

The wait mask signal outputted from the timer portion 
201 is inputted also to the interrupt control block/card 
status register 210 . When the wait mask signal is asserted, 
the interrupt control block/card status register 210 
asserts an interrupt signal to the CPU 100. 

Next, the operation of the PC card interface portion 
120 having the above-described configuration will now be 
described. It should be noted in this case that the PC 
card 130 is connected to the PC card interface portion 
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120 . 

First, when the CPU 100 makes an access to the PC 
card 130 through the PC card interface portion 120, the 
PC card 130 asserts a wait signal as required. 

Thus, when the wait signal is asserted, the timer 
portion 201 is activated to start its time measuring 
operation. Then, when a predetermined period of time has 
lapsed while the wait signal is kept asserted, a wait mask 
signal is asserted by the timer portion 201. In this 'case, 
where the wait signal is negated prior to a lapse of the 
predetermined period of time, the tinier portion 201 stops 
its time measuring operation and upon re-assertion of the 
wait signal, it starts its time measuring operation from 
the beginning. 

When a predetermined period of time has lapsed while 
the wait signal is kept asserted, and then the timer 
portion 201 asserts the wait mask, the wait signal from 
the PC card 130 is masked at the mask portion 202 and the 
wait signal to the CPU 100 is negated even when the wait 
signal from the PC card 130 is kept asserted. 

Further, when the timer portion 201 asserts the wait 
mask signal, the interrupt control block/card status 
register 210 asserts the interrupt signal to the CPU 100. 

Upon reception of the interrupt signal issued by the 
interrupt control block/card status register 210, the CPU 
100 executes an interrupting process. In such 
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interrupting process, the CPU 100 determines a cause of 
interruption. Then, if it judges that the interruption 
is due to the fact that the wait signal from the PC card 
130 has been kept asserted for more than a predetermined 
period of time, the CPU 1.00 performs a necessary recovering 
process. For example, it re-executes an I/O process after 
resetting the PC card 130. However, if recovery cannot 
be made even after executing such recovering process, the 
defect of the PC card 130 is informed to a user by 
displaying an error message - 

As described above in detail, it is possible 
according to the present invention to prevent the freezing 
of the system resulting from the system bus being kept 
occupied even when the wait signal is kept asserted, for 
instance , due to a PC card failure . 
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